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PLATE XVI.
Fig. 1-3. Obolella mactdata, Hicks, " Menevian Group," Porth-y-rhaw, St. David's,

South Wales, and Gwynfynydd and Camlan, North
Wales, la, 2«, 3a, magnified.

4. Oiohts ? plumbea, Salter, exterior, Lower Llandeilo, Wellfield Builth.
5. „ „ „ interior, from Shelve, enlarged.
6. „ „ Tar. plicata, Hicks, exterior, Tremanhire, St. David's,

Lower Arenig Rocks.
7. ,, „ ,, „ internal cast of same enlarged.
8. Oboletta ? Salteri, Holl. Malvern, from original specimens.
9. „ „ ? Lower Tremadoc, Craig-ydinas, N. Wales.

10. Kutorgina cingulata, Billings = 04. Phittipsti, Holl. a large specimen.
Malvern.

Diseina pileolus, Hicks, " Menevian," Porth-y-rhaw Valley, St. David's,
l la, 12a, enlarged.

11-12.

13.

14-16.

17-19.
20-22.

23.
24-28.

„ ? „ from the yellow fossiliferous beds in the Harlech
Group, St. Davids. 13a enlarged.

Aerotreta? Nichohoni, Dav. Upper Llandeilo, Dobb's Linn, Moffat.
14a, 15a, 16«, enlarged.

Orthis Hichsii, Salter, "Menevian," Porth-y-rhaw, St. David's.
„ Unticularia, Dal. Upper Lingula flags, Ogaf-ddu.
„ Carausii, Salter, Arenig Rocks (Lowest Llandeilo) St. Davids.
„ menapia, Hicks, „ „ „

I I I . — O N T H E V A L U E OF T H E E V I D E N C E FOB T H E E X I S T E N C E o r THE

MAMMOTH I N E U E O P E I N P B E - G L A C I A L T I M E S .

By W. BOYD DAWKINS, M.A., F.R.S., F.G.S.

T7UKOPE during the Tertiary period was invaded by successive
VI races of animals driven from their head quarters by press of

numbers or by famine, or allured by some modification of circum-
stances that was specially adapted for their well-being, in precisely
the same way as it was subsequently invaded by successive races of
men. Eocene Mammals were followed by Miocene, and those again
by Pliocene, Pliocene by the Pre-glacial division of the Pleistocene,
and, finally, the latter by the Post-glacial or Quaternary, in obedi-
ence to the same natural laws which compelled the Stone- to vanish
away before the Brotize-folk, and the Kelt to yield to the Teuton.
The parallel between the conquest of Europe by the ancient mam-
malia and that by man is most exact. In both cases the conquering
race absorbed a greater or less proportion of the conquered. Thus the
Hippopotamus major and Bhinoceros hemitcechus of the Pliocenes of
Italy lingered on in France and Germany in association with, or,
as it were, in a kind of helotage to, the Post-glacial fauna, just as the
Kelt still survives in the midst of his Teutonic conquerors in Britain.
In both there is the same uncertainty as to the ancient head-quarters
of each race, except the last one, from which the present inhabitants
of Western Europe are descended. Professor Max Muller has traced
the Aryan raee from Central Asia northwards and westwards
to the very extremity of Europe, eastwards and southwards through-
out the length and breadth of India, Persia, and Ceylon, by the
identity in the root-meaning of words throughout that vast area.
M. Lartet,1 in 1858, traced the Post-glacial Mammalia from the

1 Comptes.Bendus, torn. xlvi.
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plains of Northern Asia and Siberia westward as far as the Pyrenees,
their southern boundary being formed by a line passing between the
Alps and the Caspian. Subsequently, in 1859, the discovery of the
remains of the Mammoth at Rome compelled him to extend its range
at least as far south as the valley of the Tiber, where it lived while
the masses of tuffa which composed the seven hills of the Eternal
City were being poured forth from active volcanos.

In the Post-glacial fauna the Mammoth occupies a very important
position, on account of its great range and the fact that its large
molars are those of all others the first to have attracted the attention
of naturalists, as well as from the vast quantity of its remains which
occur in a fossil state in Siberia. Any proposition therefore that
affects it, affects also the whole question of the origin of the Post-
glacial fauna. If it be proved that the animal existed in Europe in
Pre-glacial times, then M. Lartet's admirable theory of the migra-
tion ' of the Quaternary fauna into Europe after the Glacial epoch
falls to the ground, and the animal loses all classificatory value in
the determination of Pre- from Post-glacial deposits. The late Dr.
Falconer towards the close of his life held that it dwelt in Europe
at the time of the deposition of the forest bed of the Norfolk shore;
and M. Lartet himself has been so convinced of the truth of his con-
clusion, that he has lately published an essay, in which he quotes the
animal as one of those few which survived the physical changes that
intervened between the Pre- and Post-glacial epochs,8 If the animal
lived here along with Elephas meridionalis, then it cannot be viewed
as a fellow-immigrant with the Reindeer. It is, therefore a point of
very high importance to determine the value of the evidence on
which Dr. Falconer founded his conclusion, which we are able to do
by the late publication of all his data in the magnificent work con-
taining his scientific essays, and the more valuable portions of his
private notes.3

The only remains of the Mammoth that can by any possibility be
ascribed to the Forest-bed are those in the possession of the Rev. S.
W. King, F.G.S., the Rev. John Gunn, F.G.S., and in the Wood-
wardian Museum at Cambridge. With reference to the first of these
Dr. Falconer writes as follows, page 1643:—

" I have also examined two specimens of the first true molar, upper
jaw of Elephas primigenius, in the collection of the Rev. S. W. King,
from the Norfolk coast section, near Cromer. The specimens were
carefully compared with a molar from Ilford, in the valley of the
Thames, belonging to Mr. Prestwich.

"The specimen first to be noticed, marked No. 3, is labelled
' Picked out of blue clay and black gravel on beach, solid level, after
scouring from shoot of cliff, in March, 1860 (Anderson, Cromer).'

" It is a very perfect example of an antepenultimate true molar,
upper jaw right (t. m. 1) presenting the crown quite perfect. The

1 Comptes Rendus, torn, xlvi., p. 409.
* Note sur Deux Tetes de Carnassiers Fossiles Ann. des Sc. Nat. 5 ser. torn ™i.
3 Palseontological Memoirs of the late Hugh Falconer. Edit, by Dr. Murchison.

Vol. ii.
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crown is composed of twelve principal ridges, with front and back
talons; the nine anterior ridges are worn, the rest intact, and
enveloped in cement. The most anterior ridge is confluent in its
disc with the adjoining talon disc. The second disc is confluently
transverse, somewhat irregularly reniform in its contour, the con-
vexity being directed backwards. The third is composed of three
semi-detached, oblong discs, the worn digitations not having become
quite confluent. The four or five posterior ridges are but very
slightly affected by wear. The ground surface of the crown is broad
relatively to the length of the molar; the ridges are high, thin, and
closely compressed. The plates of enamel are decidedly thin, pre-
senting no appearance of crimping or primary undulation, the only
plicature shown being that produced by the confluence of the discs
(that is, secondary undulations). In all these respects this molar
bears a very close resemblance to Mr. Prestwich's Ilford specimen.
The fangs are all broken off below, where, in the interstices, the
matrix is distinctly seen, in some places penetrating into the hollow
cores of the fangs. This matrix consists of a very ferruginous, fine
sand, containing small pebbles, and closely agrees with the matrix
of the Elephant-bed at Mundesley. There are also some patches of
blue clay, resembling that of the laminated blue beds. There is no
appearance of a disc of pressure behind, but this is intelligible from
the semi-worn condition of the tooth. The fresh broken surfaces of
the ivory of the fangs presents a dull cholocate, or pale sepia colour,
like that of the Mammoth molars, from the 'Big-bone-lick' of
America: it burns black and yields a strong odour of ammonia,
proving abundance of gelatine. All this is against the remote age
of the fossil, and it would indicate that it was yielded by some of
the upper gravel beds or blue clay below the Boulder-clay than that
it came out of the Elephant-bed I regard this specimen as
being an antepenultimate of Elephas primigenius. N.B. The posterior
talon is a little abraded behind.

" The second specimen, labelled No. 2, from the blue day and Mack
gravel beach, Oromer, scoured down after shoot-off cliff, ander light-
house, March, 1860 (Anderson, Oromer).

" This specimen, in a general way, very closely resembles No. 3,
just described: like it, tihe crown is very perfect, and composed of
twelve ridges with front and back talons. The grinding surface has
extended over the eight anterior ridges. The front ridge is con-
fluent with that of the disc of the anterior talon, which has partly
disappeared from pressure. This front disc has the enamel-plate
surrounding it somewhat folded, but wittiout crimping; the folds
being secondary undulations arising from the confluence of the
digitations

" This tooth closely resembles that above described; it is some-
what smaller, and belonged to the left side. It does not appear,
however, to have belonged to the same individual. The crown discs
are somewhat wider and more open, with less appearance of com-
pression, but not to a greater extent than is compatible with in-
dividual variation. The specimen agrees, in colour and character of
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the matrix impacted in the fang interstices, with No. 3. The fresh
ivory fracture yields the same sepia discoloration; and when burnt
it gives a strong odour of ammonia (burnt blanket), proving abund-
ance of gelatine. I regard this specimen also as of E. primigenius. . .

" Although presenting the ferruginous matrix of the ' Elephant-
bed,' this specimen, like the former, is inferred to have been yielded
by one of the superior gravels."

The date 1861 on Mr. Prestwich's specimen proves that this note
was written after that year. Dr. Falconer's opinion then clearly was
adverse to the Forest Bed age of these two molars of the Mam-
inoth which were not found in situ but merely on the beach, and
which therefore do not offer clear and satisfactory evidence of the
deposit from which they were derived.

The remains of the Mammoth in the wonderful collection made by
the Eev. John Gunn offer still more unsatisfactory evidence of the
Pre-glacial age of the animal. The only case of its occurrence
quoted by Dr. Falconer is as follows (page 175) :—

" In the collection of the Eev. John Gunn, of Irstead, there is a
pelvis probably of E. primigenius, which was found at Mundesley in
the Elephant-bed under the Paston hill, close to the large os in-
nominatum of E. meridionalis already referred to. It is much
smaller than the corresponding bone of E. meridionalis. A com-
parison of the two exhibits well the gigantic proportions of the
latter. The right ilium of E. primiyenius, where fractured, seems to
be highly infiltrated with iron."

It is by no means certain that this pelvis actually belonged to the
Mammoth; it might be ascribed with equal justice to the Elephas
antiquus, which is very abundant in that locality. A molar in the
same collection, referred by Dr. Falconer to an old type of the
Mammoth, is merely a beach-specimen, with fragments of matrix
corresponding exactly with that upon the Mammoth's tusk dredged
up off Yarmouth. There is, then, no evidence to be derived from
the Eev. J. Grunn's collection as to the Mammoth having dwelt in
Pre-glacial Britain. His opinion, indeed, which is of the highest
value, is that all the Mammoth remains are derived from a higher
deposit; that they have never been found in situ in Pre-glacial beds;
and that he utterly discredits their asserted occurrence in them.1

The only remaining evidence to be discussed is that afforded by a
last upper true molar " of the Pre-glacial variety" from the Norwich
coast in the Woodwardian Museum at Cambridge, which Dr. Falconer
describes as follows, page 170 :—

" The Woodwardian Museum also contains a superb specimen of

i " MY DBAE SIR,—I havfe never found a Mammoth tooth »» situ in Pre-glacial
beds. There is in my collection what Dr. Falconer regarded as an old type of the
Elephas primigenius, but it was a beach specimen, and the matrix upon it decidedly
corresponds with that upon a Mammoth tusk dredged up off Yarmouth. I have
obtained a Mammoth tooth from a Post-glacial bed near Bacton, and such specimens
might be expected to fall upon the beach from beds above the Pre-glacial. The
Tichorhine Rhinoceros has not been found io the Norfolk Pre-glacial beds, and I
utterly discredit the finding of the Mammoth in them."—Extract from letter of the
Eev. J. Gunn to the writer of this notice, dated May 2, 1868.
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the last true molar, upper jaw, left side, of the Pre-glacial variety of
E. primigenius from the Norwich coast. The summit of the crown
presents about eighteen discs of wear, of which the most anterior
have been ground down to a common base of ivory: the space
occupied by fourteen of these ridges is 1\ inches. The enamel is
slightly thick, but the plates are transverse and perfectly free from
any appearance of crimping. The characters of this specimen diverge
widely from the ordinary form of E. primigenius in the direction of
the Indian elephant, but still maintain all the distinctive marks of
true Elephas primigenius. The matrix is indisputably of the forest-
bed of the Norfolk coast, showing in the fangs a greenish gritty sand,
full of sulphur, derived from the iron-pyrites so prevalent in the
forest-bed."

On consulting Professor Sedgwick, in May, 1867, about this tooth,
which was presented to the Museum by Miss Ann Gurney, I find
that there is no record of its true gisement. It is clear, therefore,
that Dr. Falconer was led to consider it of Pre-glacial age because of
its correspondence with what he calls " the Pre-glacial variety of
Elephas primigenius," in the collections of the Bev. S. W. King and
the Eev. John Gunn, and especially from the character of the matrix.
Its agreement with the so-called "Pre-glacial variety" is utterly
worthless for the purpose of proving that it is also of Pre-glacial
date, because the term itself involves the assumption that a variety
of Mammoth lived in Britain during the Forest-bed epoch. We
must, therefore, fall back upon the matrix as the only possible guide
to the gisement of the remains in the three collections.

On evidence of this kind Dr. Falconer arrived at the belief that
the Mammoth dwelt in Europe before the great refrigeration of our
climate in the Boulder-clay period. The two molars in the collec-
tion of the Eev. S. W. King, which he himself admitted to be doubt-
ful, one pelvis also doubtful, and one molar, picked up on the shore,
in the collection of the Eev. John Gunn, together with a second in
the Woodwardian Museum, with matrix resembling that of the
Forest-bed, led him to infer " that we have unquestionable evidence
that the Mammoth existed in England before the deposition of the
Boulder-clay, as the contemporary of Mammalian species, handed
down from the Pliocene period," and that, therefore, the animal is
" entitled to the significant name, proposed by Geoffrey St. Hilaire,
in one of the bright inspirations of his latter years, of Dicydotherium,
as having by a miracle of Providence survived through two epochs."
The premises in my opinion do not in the least degree warrant the
inference. On the evidence adduced, the very least that can be said
is that the case is not proven.

Nor, indeed, does an appeal to the character of the matrix afford
additional probability to the Pre-glacial age of the Mammoth. In
the autumn of 1866 the Eev. 0. Fisher, F.G.S., and myself discovered
in the village of Walton-on-the-Naze a deposit of red. pan, or sandy
peroxide of iron, derived from the wash of the Bed Crag, that is
assumed to stamp the Pre-glacial age of remains washed up by the
sea on the East coast. In it were firmly embedded sundry waifs
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and strays, such as fragments of coal, bits of glass, and the like, that
show its recent formation. At the present moment as I write I have
before me a fragment of a medicine bottle firmly imbedded in matrix
that cannot be distinguished from that on the upper and lower jaws
of Bhinoceros Etruscus found in situ, in the Forest-bed of Lowestoft,
which are lying by its side. If, therefore, the matrix prove that the
Mammoth remains in question were derived from the Forest-bed, it
must also establish the fact that glass bottles were used before the
deposition of the Boulder-clay. It-is clear, therefore, that the per-
oxidated matrix is no certain guide to the geological horizon. Ever
since the Eed Crag was saturated with peroxide of iron it must have
been the source from which the later deposits in the eastern counties
derived their ferruginous character; not only the Forest-bed, but
also all other strata deposited by water, that flowed through the
Crag area. Since, therefore, the ferruginous matrix is not charac-
teristic of the Forest-bed, as Dr. Falconer supposed, his argument in
favour of the Pre-glacial age of the Mammoth falls to the ground.
In the present state of our knowledge we must then fall back on M.
Lartet's theory of 1858, and view the animal as characteristic of Post-
glacial times, and as affording a means of differentiating the Pre-
glacial from the Post-glacial deposits. It invaded Western Europe
along with the Tichorhine Ehinoceros, the Musk Sheep, the Eeindeer,
and other animals fitted to endure the severity of an arctic winter,
occupying the same position in the Post-glacial fauna as Elephas
meridionalis occupied in that of the Pliocene.

A

USTOTICIES OIB1

ME. LOBLEY'S LECTURE ON VESUVIUS.

T a meeting of the Geologists' Association of London (May 1st)
a descriptive account of Mount Vesuvius was given by J. L.

Lobley, Esq., F.G-.S., who had lately paid a visit to the district and
made the ascent of the Crater.

The subject was treated under four heads — 1st, the geo-
graphical description of Vesuvius ; 2nd, the history of the volcano ;
3rd, the geology; and 4th, the ascent to the Crater, with a notice of
the phenomena observed during the eruption of the present year.

After an allusion to the situation of Vesuvius with reference to
the city and bay of Naples, and to the beautiful scenery of the
neighbourhood, to which this bold and picturesque mountain largely
contributes, a description of the outline and form of the mountain
was given.

Unlike many volcanos Vesuvius is not a simple cone, but a
double-peaked mountain, with a widely-spreading, almost circular,
base of nearly thirty miles in circumference. One of these peaks
forms the highest point of a semi-circular ridge rising on the north
and east, and half encircling the modern cone, which towers above
the rest of the mountain. The semicircular ridge is called Monte
Somma, and is separated from the cone by a deep flat-bottomed


